*!>aJf 4Ult > mmJI 

(j) jjau {ja qmjjAa JjjiL Iaaa 4»«SLxit jUu6U JLua-i 

'LLuaVI £a>l jaJI AjJLu£jl ^U^VI — J^LsVl t JJUaI! 



(jJ-C J A_>Ju>JI JjjCL^o — (j_jl — 4jlw?l <Luj£ \jpy0J 

. & A %0 3-^3 l— o ^-»3 Litw 4jl^— ij Ojloj Ojl>ojj 4 ju_>j 4j J I^j ^A S^jjS 

4-jjjSll 4_ x Lg Cju a J I |j] to 4_xo^ ^>j jA to <Lxod 5 jjo 5^ jjjlfw Aj J->JJ — Uaiau^jl 
jj 13! Lo 4— io^ 4 ju^Lc C->jlj *Uf ^S— > 13! to 4 jioj 4j^ 3 j 4Tu.l>g 

^a aj a->J I jl>oj (jjUll — 4 jIjS^ 3>* .4—1 jl^I 3 ^" '•111 3' j 42 

c v4 P 

3aLojjj *— sLl-al 4 j^j ajaaJ! — ^iiliJ! .JaajvJI «-lo jl>jl>J ! 

(j^aJLioU. I ja 3^_5itlj jiLlsuj'^l ^aj j^3JI jaj ^yA A jJsJl 3'i^3JI ^a 

*— !3lj j»jJI i— 3j-i £- 1~>4 Slj-ll 4 jlLa 1 >! 13] ^>3ul3 jl»jl>JI jL»Jj .3 aIo^jJI 3^ 

.(jLsuL^L *— _>/ JjL»J! 



I*— a3 3-o ja 3^*L«-^! Juijll j ^jaojLII ja 31 aUa>JI 

3-aJll s-UIj dL> 13] 3JA e-lll jmS dJJL>- Jj— >1 ^X> ybj AjAaJI 

(j5i_a!j IjA^_ > j>— *3lj jSjlJI 3 — 0 ^Jjj! 4jli lolj yus\ aS^-a 

^U,UbdL> 3]*| A A— 1 I 3-0 I3AJ. .1* ,j ~* > 1 3 &Lo 3J1 SI 3^ 4jlo (jAflJ I stl- > - Ijlj 



3 <— o/^) ^ >-oJ I j-i>JjJl 0 j_0lA» J-lo Oj— O aJ! JLJAl-3 j_ 0J>I 4^>J L>-J>f 

^ Vi >■ I Ij jI j l aJ I (J-a 9_3 jljjJ! ^33-><Jl (3L“JJ!) ‘“^4*3^1 ajjaJI 3_3 -= ^ b— <J I (3 IaU^ 

. * 3-j 1 1 ^ll>JU ajaaJ! jja^I 3-° 



J_jJj 3~»_j ^AjjJaJI 3*i!^ill^ j» Lts>— 3 I 53 JIAJI ja jS3 ajaaJI 3 ^ (u^^Jl) 

l^Jj J— oJ.3 Ol_>jaSj 3^j d— 3 ^ .3AL03JJI ^Aj 4 jjj 

(ijS’Si') .ojjaSJI otljjj < jjjuJIj SjIjaJI 4j5 La i-jl»3 S^aII^ 4— 35 43l?L 
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— ^yJS (jj jjaC J15 — I (jJLi- v_J-J I j JyjjfcJl (j* j jjiJl >.— J J 1 

(<jLJJl) jjuA>jug ijAAJ oJLJlj (jJuJi Luk 

JL-a^l j_» jUaiiflJI ((jLJJl) (jJ J»jj 4 _WjIaJL ^4*»u (Jill JjjJl Jjjdl 
4 jiff aJJ I ^yL > ajj I J Ifl <J 13 Lie (jj I ^33 ( £>j j o L> JJ I ) j I jJ I (jj 

((Jj'Jlj j^jjJI jvo A*.au>t «UJl Ma 4_) j»J5j j»j 3 kiuj> Jl £ajuJ (J*)) j J—JJ 

,(u/^) jjji>JI twjjtdo j->-»JI jj^oJsLIaII ((jLJJl) siLl 3 jbjj 



Jc Jj JJ fcJl ^JLp JUaJl J.>wJdl JuJl>JI CLul> (jl 'Jl IjyjJ QiiL >0 k±UL> J£ 

— (jlijjUJI JLjj (iJ1*jl> j »—»/^) JljJl>J| (jjJj (jjj|jL>JI 43 jJO (^jJl aSulm> 
JJia aJ_ mxC JJa aJ_mvCj I JLjj 3yj A^-u.,r» 4J^3 — jtli a uj'Jl j 

JLjSJIj j jJaJ Ij slb-JI JlJJ (jjljJl ,jj) jjUaxj l&£ 3 sLl£ dbjlll ((jLJJl) 4jji- 
(Oj£j_j) Jj J ^-uaillj J.i ~I*0 j J Ij 4_*J ^Jl J 4— >X-U (5JuJJi>Jli aJLj'J £ab 

. (SjJJ) ojlo jl OjLjj jl JjJjvJl CUx> (_y£>jjl 



piu-aJI jJ jJj Ij_> »_JL> ((jLJ.1l) jl>.x»JI (_5 J 1 ^Sjjl^JI 

JjiL.iffl.a 'JUoj jUL> aJJLxj fr^jJl JU — *M>Jl JiLa)l ((jLJJl) J^Jl (j* 
oj_> jj Ja Jl Lfj JjLsy ^jJI aUJIj Al i a ^a > 1 1 j JJLo ysj oM> JJLaj 
3jjJt»- j»Uaua'Jl ((jLJJl) aJ 3L^ J5Lw> ^.o.'v.l Ij LaJjL>j J^jJl jLkLi JjLwaJlj 

*-Jj—aJI JjjJaJI <J-«J (142/ (_ya ^jjljjjj J»J_UJI ^ulia) p 1 1 Jjt> j <j^£b 

l ^ » a >■ j J_jJl>J| (j_a aU I AaPvJ I ((jLJJl) £jLJIj jIjl>JI AS jLl» Cluw Alej 
.((jLJJl) j|jL>JI A9Jto Aa«a>Jl ((jLJJl) jIjl>JI (jjUaLa ^>vJlj jv>w 

(j_o SjSjJl jjJJJIj 4_jul> (j_a ^g-L U l J_j Jl>JI — aoil a.2).< — u&Laa j J^iJl 
jkllauj^llj ji. Jl yt>j ^juJJI j'JyJl y!i (jlijjLJI ( (jLJJl) Jl>Jl>JI j jlja JuJl>J 1 
JjJl 3 jl»Jl> Jlkll Jia JiJl (X»Ju> j ^_j/ ( jAla^Jl (ja (jJ>Jl jJb i'JjiJlj 
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Uj_0J L *>LLj 1 g. Ibej DJljJjJI (J. Jauj -5 -ojj ^ a a»~t JJ ^il I 

4_is y>i LUj 1—3 JLkLIj 4.LL1I 4 w j o. » L^cLas L^juL ^5 Lajblj L^£a»>j 

.((jLaUl - k_^j^ai! J^lxallj ilUail 

— 4ju jjJI jjp 4 j-> w qUaUu 

U ,j 4_l£ ^ jj ^-n.uJa.1 1 J*}!^aJLj Ju-^g ^j La <j*il Oj— ^ (j_ 

jJ^jJll J-AJ ((jAL^) (l^l 0-9 ^j u gu (jl j!>li^l ftlaJLc Ju£ ^uiL>Jl 

La 4 ju- u 4_J y^> (jauy y_a 4-ti_~au < 3 1 49 jjA Jju Jl>Jl»JI j 

. jjJ c uLo jx£. 4Jjcvj jA^ I j 4_J Lc Oia I J 

ji <i>° Sj^>L j*^9 Sjjiaj \3iji (.y^* 4 L>* DJ^>la (jli^aL* OJjka 

jJjujuU 4 ija.'V Sjyta ^Aj OJjia J] (J^a^ (,5^ 4 (> 

. jjjiuj pi ^L*u ojjSjJ (jl5l *l^-> jSjJI j-»-x>Jl ^_>j*J> (JS 

Lg>j jLI j u j J I £>al 4j> Jij j5j Juijil 4 jLj^ j ^a-xajJ I OjLc JlaJ* J] 4 jluI (2 

. C->L> J Ja^ gJ. lj 4 aJJI L jLai9*^l (j-« 4jj^3lL>-I <jU»la3«JI j 

<_$! plla— >j ^>a iejjuAa 0 JjJl> ^a jj I jaJ 1 ou yu j pltw^lb jljj {3 

•j» 

j Ljl->I ^ 4-j^A J toljjia I JJ6 ^j£yoy» (jA^j laoS *— >j*JI <jLJ j Ju>l (4 

4_xaS j I ‘*J^* C 1—9 ’jS OlSjJI (jl ^ Jjj 1 J_9 j 4_jjJaJI SjLlb L-ai>dl 

jJoj\ . (-jj_jJI (jL*J jA la <L»i»Jl ^>ljil jyb l qjj C^bvllugu 

,(4JLj-o*il 4_uj*ll £>-1jil j ^jjJSuJ! oL>sIk w ><) ^jL5 
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.SjjjLS <_>a UlUaall J 4_9jj Jl jJl5 4jy jJi JjJaJI 

j5LjLo — o^UcI J Jjb 3 — — j— »jl>JL 1 Oj^j-JJt j > (jl j> I (jl I ‘u^ft 

I j— <alc »j_jJI jjlJL*j jL>Ju>Jli i J 3 Jl j^l <Ja*j ^l! I «-Ltaa.*JL 

(j_o 'i I ^_aajs (j_o 5 jjA-La -1-0. a. H OJ ji-s .0 jaP <!>■ Jlj "i Lb-ua a U->il> (^l 



Lot . J_jjjJl ^..aaa (j_o Sj^>Le ^A 4_uj^J I j 3^1 .u^l 

6^ 6b -db^' ^ 



LomiU pAjaa J3 US OJuaJl 

Ako i *v« Sj*»U ~p9 43 a wKoJl 






. j <ja 4J jlliu 4&wli USJa ^jjudl 



Sjl lj-> (j~« ^IjlJjI (7-9) 4— 9la 5 — JaA>JLI UjIjVuJI 

jW (j— oj ^yuuJ I j-A 3.000 0jlj_> 4_ >jJ J <L-^Ubul ^Aj 4jlalpj 1535 

JljJlaJI jLaOj y J— >Ju>J I {j\jA£y> 4jJj*Jl o^j-aJJl J 4aP jJl*1I ^Aj IJua 0^>i5u 
^JLL u U_b 4— jJjJl^JI *.i.\il I (JAC Jl JSlalb (^j-uu i—abj J.u. ^ I ^A jl»ojJI IjAa 
**J^UjI| ^_A <U jj^Joil *^UaJlj J5L*Jl Ija <ja 4jjtj ^all AjJip'il ujdaAwaa Jl»Jl>JI 
U^ijj (oxyde de plomb) ,.^ ..61 y&j (minium) 

jU— jl 6 3^ ~ ~ , m > 0JJ-U3 J* ^b-' w 'l 5 jj«U Jj J| J— u*il >13 Lj^AL»_«/j 

ojL_b ^g— UaJ 4 aJ_i_«4» 4aJ-w jl Jjil >— u.>.* (jlflluMj U$a3 t_jj*ajJLI 

. ( 3 -j J L J I yA^ 

(j_oj ^13 jl (chlorure de fer ) jj^15 5 jy? J jloaJI ja^ 

U 6 IcUaJI J |»jaou - y (sulfate ferreux) ^UoaJI ^Jyll 4 aSjil (jl>J)Jl 

jLLaJaII Ojj^— >tJ I j_oaJI . , i._i— 15 1 (jj .oUJI oljA> Jj£J 4->^UII J jiixLu 
Jj .6 1 ^j u t ie (jab v ij jA la IjjLj (jaajjAJl ( 3 <>J La JjJl>JI (ja . (COlcOtaF) 

jA> L g-‘i a 4^o jaJ I J cL&wfl Sjju jAjJI ^Aj jaa! jl jA*aI 4jjJb (5 jJI _jA 
— 4__JbJI objilU i-w^l j ^jJi j>> (hematite-fer oligiste) j»J( 
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0j-P9 ^ 1 ' ij O J ^ 1 I 1 ( ^ 1 : ^ ^ ^>w4fl L ^O J L».-.-.* 

.((jLjJs'j)) 0ji5 — (jjLnil ^ma 9 ^jl Jlw 15*^1 

j-S'j (jLaU>JI (J-jU (CarbonEtc) jj_SLa 5j j — owjUI J jl_>jl»JI j— 

(siderotyl) uj^d' j*j <^' cM^- j' (siderose) 

(jl ii^jA 4 _JLp (J j_»dJ J-JJL>J| ^_>I1_J IqJlJlP — JL->JU>JI ^^jp Lg_v>o Jl&Pl 
J— ftj Jl l_AJjl Sjjiil oia >» i,l ) £>aIo jjJI jAj 4jjj 4 _jA-£C : 

<> Jljy (jjl j'ilyjl .j^)y Jj Jjaoj 4ijjJb <jA3l c5 JLc IcJuP .^Lia jPjll 

<j_£J LLkJj UlijjLi OjPJ j'j^i (jP frlajill diJL>J . ^b'il jjcP Jl>Jl>J I 

J— ^jA^I jaP *d!j JLij *-( i^ill <jl jjjt-jjJaJl jljJ U <j^ll 

^1 JL^Sl J_S o_p jjjuCJJ <L>jJU«/ OJ Ijio Jl>uI . 4j y>£ <j-s AjjJlm (_5 I 43^jiA 
c 7 4_ t Sjju cSj-i-l oUjL»5w jl j'i j-3 jl (j-al j Lio'lj 4_33 jjl$J jjJl>JI ^yJLc 
^a_ju jl 4-pll^s *>Ho Jj3li <L>jJu» Jl dll uao) I ,Jl*JL> L^a9 J^Jl> 

,(4j>j|ju*» ^.a.>JI) (jj UjLw ^Jp J I . 

^jlJI |» !—»«■>• I (j— ® 4_y=ul>oJ 4JuiL.su C_)j->- (J ill J_> J-»J I jA t> al>JLl J->Jl>JI 

Jl > ^jA ^>.jJ I JjJjvJI , 4JjjJb 4_ujj«J I J SjPJlII ^A 4J*JLpuj 4jw t ** 1 1 “ * ♦ I 

^Jul 4_JU s-UjuLII Ji Jj J_>J l lift .JlJ dllju oyi^ i>° 

.4$y\ yJxA 4 J (jl *il <jj oLojjJI lift 

4_Jp {£j>Z (J ill jJbj lil Jajl *1 4J*1 LJ^io J->^j «^_>lio J-& (jA^i 

LSJLp UjIj ^5ju I ^ l fr j^ u*^ o^*-} 6^ ‘Ui-su (jl 

. J_jJl>J I 4— jgi J^oi; Lolo 4i*'i L1 ul> «-la JuJ I O^P Jl; j^>j5ll lid .^A^l ^j^ouall 
AjJuuajii 4_jbl jlj J_>JL>J I 4 _jj j ^-^9 Lajx; ^PJlII 4_UJj %»i-< o-8>'ll ^PPJ 
.(^3 jjA J^ill) <9 jLjA IaJjjJu j ( jA 4jaipuj O^*-! (j-® 
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4jlC jjj»_) U jAj «■ La jilt jj^j LaS v-j u JL g u til jjS'Si JjJ>JI ^JLc 
«- Lil j |Jaj (_ 5 1 Lxi.x ^Lu jl <LjLo 4 v.4i.S-t La £a v-w^j Jj J->J I j-»S jll .3 jljilb 
L1L>- t-LaJ-ill ojaj-j j_>jj»- (j_o i_t J^jJ! <JLj 3 jjb ^aj 4ji jaAjj 
^ V> >■ Bj^JLa (jl — (J—plill <Jjx*J Uw — Cjjolcl J3 . JjJl»JI Jjj*I <ja p^->jJ j-ujw 
< j_a . «-Laa 4 j3_~j ^_Lp J_aJoj J_j J->Jf t-juLcu jljj Ja 3 . ^i-Jl ^Juw <ja Sj^»La 
Sjlj— > <jjJ 5jlj_>o j_Aj J_aj ^ .t i— - gu j jj—bj dJLajLcI jAj jjSjjJl Jla-Pt 

j! (jj-Jajj jUJt (j— a ^j_>vx9 *^jl 4_«ij ^—aJVj 4 jI Ija ^ixaj . 4 _uIj 4jlc a-Le^'.ll 
jA 4aijS.lt OJl^j Jaiall JjJaJI .Sjjlj (jjiil Ojlj^j jLill JJ J^Jj j»j Ja-tj ^i-aj 
jl ^_i*a (j_a — j^ill Jaa— 3jji>la OJjill . ^jLt jivL v-jJ LJ I <jaj v- J aJ I 

^JJaj J-jJ->J I ^j i— o ^_Aj jLSal OjAjI ^5 jl I jA JjJj>J I ,3yJ I ^i*a <ja 

.— jLj^uJb 4jubJ L*ia dijb 

3j_>j L y.«i^_4 > t 5 Jj ju>.» -U..a3l ) JjJ-> j jAj< jUailill JjJ->J| JumiLSI <ja 

Jlj— »LS l (j_a v_j j_— aJt |j_A ( J.j — j 15^1 ij-o v_ > yJsS\ 1 J .a 4ja ^ jll jlill <ja L^jLojj 
. JjJ-»Jl jL>Jj (ja V_JJj3 jAj J-t J-> ^lj (jJLjJSjj Jbj JjJ>J I 

^_AJ 4_juJ ^_A JujJaJI yjjL- A ^ (j_a alb jA La — 4-tl ywg ‘Ugtqjg Jjggvj I t jjJ 

(5^-11 <-LJll ^j-js jjjaJI o®jJ . LvjlA jiujJj UuJ 4jjJ ^aj 4jjjj 31*0 SbSJl 

(Jgtjj . iiL-ab (jjA-AjJl j»-J J_)«u* J_jjl jl-9 (jLS L>l ^^a^a 4ji jJaj 

(jlSj JjJ>JI k_t I jji ^j-9 v_jj j5 ^3 ^aJKa ^Aj Jj J>- 4j3 jJau ^jll «• LL I jA JjJjv.1 I 

J-ii v_tlj_jJl Lai J,jJ.>Jl 4_ii> j ojlij J_^isu 4 j^? ^^*3 o?3jJl (j I La^Juj Jjill 

. ( _>gu 4 j ^JsL mj S L>^L J>ojj t-jjj-iuJ 4jjlij ^JlC Ja3L>j 

! J-sJl JA JjJaJI jl>bj ji JjJA- 4 j! jipj jt JjJaJI <j \ jiej — JjJ->Jl nl ^3 
(jl SjSj_ili J i-L> J_3j Liuli ^_j j_jv) I aLabl OjjjLcI J3 .SjjjJl JjUj JjJ->JI ^Jju 
I jbjOj 3 v_ jbj (jlSLa J jjLSj (ja L^jt-tj ^a JjJaJI SjIjj 
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OJj-JLo 3 Ou. o U «-Lu JaflJJL y£- ^jJI y OjSjill k_jL>Lc -. JljJlaJI 4jly£j 

j -u nSI yj jjiJ j^oL« jjJl>JI jL>Jjj (ji*JI ^yaa u-° ojy-la jL>oj 

j-j o-jj3 (carbonate dc fer) xj a> ja ^oLa c , )]•? » 

j_L*j La yJ> (j jl Ij-U3.il . J_jJ.> ^lj 1 juU_LSLt JLL J— )J^- Jj_*uSI <jl ^il jUailill 

^jj (oxygene) ^L— «S u-i L uuSL LSy»ka *1^. II 4yy > jLc 5j^>JI <ya jl»jl>JI 
4_JSlla 3j_>J ^J_U3J (jl C-L -J j ^ l$Jld JL)J^>- (jj 4.»Jbli I ^JL £ j»jl5uj IjuoJl y LSu 

. IjbuaJl (jj) 4jwliy ^-„y> L) Jl»Jl>JI ^jJJsu I jj 



*— j y* c> £>-£ j a jia j JJ 4j J A j I Ji ^%u! yb^ LullL (j 1 ^ a yal ^agj J-> 

.(Carbone) LSL>- ^uua j->j-»- yj Ljl^a lla I jl Ljl y Ijl»j^- ^gj-> jl»jl>JI ^ 
ojj— LI) Lul^uu> &yjl llaj LI y yLoJ ^.Laa L v i Ljl j-j juj^Jl ^a y y& ^yjj 
^JLus jJi J-£ «J-jj_^)l Lai jLLo j»J jJ^> t>a yy& yj (LjjJI <ja Ojyll 

^ju_u3jL> y jl ^au j>a ^ Lsu Ji laS j»jJf y*jv <j-° Lj^ 3 ^ LLC* jij blja ^LsJ 

.<3y-l jMil J-aa3 j J->jj Jej I c5jL-l (f*L> ) 

(juoLLLil y Ijjbj I <y Syt 4_J j u_> j_>o L JL>Jl»JI ijj> — >— jljJ^ JjJl» 

4_J Jj— L>%a J -a J i> Jo~u£l <ja i— yo ( ialg Ojya Jl Lajjli OJyll uJ L > 1 ji) 

. 4jl> jl> 



,j_a j^ajuLu J y/l (<jal> ijys Jl L t &>i> lyjJJj 4_u jg OJjAa) (jta L&L 6^1 

(siderose - fer spathique) LL? ^1 \jSj ^jl. <jLLL <jjl <jb»L>JI ,jl»ja. 
yjJj yLo L#a jSj .(carbonate naturel fer) ^yuuls jj£a y. 
4 -jjjj»JI j yjJlf (j-Jul Jj yyj> <laj ya g 4J (jl oLaxa 

1 — jIL-> J-j J->- 4_jgy jLSu (jLaLaJJl . J— 1 J-> J J u_!_bj ^lj j_a . Uy>Lw 

j.j_>uSl yj di! jS JjluaJI >-jIjl>JI jjjl>J I (jj . Lu jL>Ji (2>a (j- lL a Ij jaL^bU 
. JlwL^IIj jjLL^JI oy9 ^LaoSJI y »5 jLal .(jlaLaLJl (ja yytu y3 t—aljj^ JjJ^- 
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OJl_£ £_o b—i JjJl> ,U..i5l jAj (jlfrUSJl Jjlo b_j| J_>J I JuJjvJI (jrf jJb JjjuoJI 

4_jlLp ujuj> 4_>Jj Jl> btuidj* jl Li.ua3 y> ^PJj ^>ojj^Jl .jjlii 

. I jl JjJJjJl ^jlp ^JJjj^J I 

OsJLskJI 4J'Ul j LftUuu (jLaJJl (joj j OJjljJ I ^Lall OJ jSLa — *11 

4jjj ^juoI JjJl»JI (jli JjuULj ^moIL^ (jjlj JS (jrf 

1„> g »j (1%) jjL » uj 4_U 4 _u j3 <U_w U 4-a9 ^Ajj (jSJ ‘Oyj jS (_>ai>o Lxftlj 

LaAj j_>jSud Ij ^5 _mJU 4jjL^> JuSlj v-ju^uSL* US bjUa j V i^ill b- uoS - j 

. 4jlj JmOaJI lift ,j 0 jlpl (jljLLUJ (jLlfcUp 

4_ujlu j»L-ju>lj I j oj_> jjSJ! k-juilU ^ (J a L >-> laid j'j ^aJ I (jl 

> _i Jj L>^ L#jb j^yJU IjJj (5%) I.^.Ii-mh'* jJlju S iwuSUIl ojla l jSJ 

t-juSjjJI 4 jj~j jL>>iyi 4jd a A .l l (j^Su 'if jS Jj qa>£$\j 4_»ic t-_uSjjJI 

. JjjjJI jjp (jA*ill 3 4l>ljJl |» La-> .5 S /wJfcJ AjAjSj fjjJ £jb tJMsi.1 

bOljjlj oJj ^JuaJ j»jJA.II Juls S >ou3 bLuibd Jlaj jl ^jULo ^JL gu J^I^aJI <j| 

(j_o ^ Lflll j! j_A>Jl 5bl ,j_Sj jJ I jlj LjI jj ^.buaJ Aioj jjlS" US 4 aJLI>v 0 4_ul jl 
y:J,l j ^iaill ob^ 4jyU 4jdad iii) bjJli ^Jj 5jSj I+jS j|jj JA3 

.(IaJLS. 

j*l b ->j^lUj (jlijjLSJL lsj.li jPJlo ^ j ojJa ^aJ Sj 4jjjaJI j Jjj 

Juaj Jl - jJu > (j_o Ujb 4j*i ^jjcui a j^f^d ^xwjxJl jJ <Lu Jl>- 

yjJ) jd LL^J (jj.uJ.xa-> (jjjJ jSLa JAAj Ljjl ll^Jb J>oj (jJ»l Jl 4 Jj^>o 

.*-Uuj*ili ojl^j UajaU «-UjaJI (5^ (j^JL>cuall jSjJlj jjjl>JI 
j^l 0 J j_io Lol 4j jL-al I (j^ OJjAj j»^jJ I j'S^AJl ^PJ «> 

.oyJlj 4jjL<sJl <jj jl ,3jjdf ^juw (jj Bjj^U 
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(4_xo 4ju£ 1^1) JS — l*ia9 ^JlijSuiuJ j*^j»iJl C t_g y>J JLlPI 

jJJj (jj ^>m«Sulj3 4j^ L o J I Jl>Ju*> Jji ;4 I ^ 4.a. l . J ^JLx) (jl 

LJJl (JjJlc Lo^fcC jJxJI ^4 <Lu!U . 0 Jl_j lj 4_i jji» 4_i3j r j^_) ^A 4 ju!>L^> OJlwj 

<( jUlll ^a (J^i i u S o 4 xaloj jj<L»o (lcirnincigc) 

JjJ-al I Jgj^.alLl? Uaufra i^JjA jAJx# blwa3 Jl»j LiU-aS j^Ev&JI Juu 

Luucj OifliLwl Sjjiii OJA (jjj Jalb <u L o^ll 4jLUI ,J *»fi j-x*j jJll OJjAo .ULuad 
4Aa»WMaJl v_j^_Lb,l I jLS” <j] .(jbuJai ^bua.1 jiil) A« £>£ ja-^-o 0 J jjlo 

4 j JjULill jjAJU ;j tAJsw J_> ,J^j«J I Ij^J UJaAaj » ^L> x- J iu iJ Ll I jOjjo jl LS_js— > 

^uL^allJ LajjJvjI (j_uJ^aJl j';: 4Mt>y> CLxAo^a! JJall OJJLo . illiall 4 j^»j Vdsu 
^Jafl £jJL> 4,_^-> J_^ Jl jil *UjaII (3>jJ J->j£ OJ^iLo ^Aj 

^L«A Jl*_> x±t>oJlj JjjJaJb ^jadl OJA ,JjL« ^Jua OjJuS jji3j j j Lw Ojibw 

. 4A jio Lfr* i^u ^Lj^b 

pJ I j | kiJlj^ o^-3 4 j u w>5j J jLvJI 1^4 up i_4 1 o ! j ^1 1 — «-L>JI t, ^ < ja j J L » 

j^JLia jjSxJ Jl ^LjL>Jj xJLL»Jl Lfla (jaJU-3 j*^j_9 0 j* Jjl 5 1 J^i/I ^ui j 

.yjjSj j\ JL± > jj$y* 
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jlyjlj Jjt 



Fer blanc 


(p/p) ^ 


Fonte 


( l/p) Jr!**— 4 (cA«/p) 


Acier natif 


(^-/dj) ^ (l/p) (j L* m> plla— w 1 


Fonte 


(1 /p) J*^- 4 ('/p) 6-aT— (>aLojj 


Barre 


(f/f) (<t) 


Acierage 


(,_A«/p) ( l/p) JuJl> j-»S Jj 


Ecrouissage 


(l/p) jijte 


Battiture de fer 


(l/p)JjJj>- dbjj 


Fer trempe 


(^/°) «***»■ ('/p) <5^ 


Fer oligiste 


(l/p) ^jLi' pjJI 


Fer 


(l/p) J-O > 


Fer blanc 


(jji-o/p) (jLS_il — o^u. .»l ajjl> 


Fer doux 


(l/p) cixul 


Fer magnetique 


(l/p) c_j| Ju>. 


Siderose- Carbonate naturel de fer (l/p) jujl» 

Fer mou (fer exempt de carbone) (^/o) 


Arsenopyrite 


(^/°) ct=^j 3 ^ J - a “ 


Fer affine 


(^-/o» ) JjJJV 


Fer speculate 


(^/^) < 5 jl j* 


Fer oligiste 


(^/o) jjU 
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Crasse de fer 


(l/p) -!>■ cLu.>- 


Siderotyl 


(l/p) ^1 (jlaLai*- 


Siderose 


(l/p) j5j 


Eau de trempe de fer 


(l/p) «-la 


Piece rapportee en acier 


(l/p) jjJli — ZjSj 


Fer en fusion 


(l/p) p^jj j->- Ljj 


Safran de fer -Safran de Mars 




Sesquioxyde de fer anhydre - Rouille 


(l/p) IjL-rS — 


Spiegel (ol& p-J 


— (>» 


Rouille (l/p) <3 1 jlS-j — JwJia. jL>Jj 


Siderotyl 


(i/p) (jal u^l^) uj^^ 


Lopin de fer -Masse de fer 


(l/p) 


Masse 


( C5^i d/p) 


Masse de fer - Lopin de fer- 


(£*<30 (. 5 ^* (l/p) *> 


Siderurgiste 


(p/p) (^) £jIAw 


Siderurgie 


(p/p) 


Siderurgique 


(p/p) 


Trempe de fer 


(l/p) ^ 



Fonte speculate (tres carbure et riche en manganese) (p/p) 

- fer a miroir - Spiegel (^/o) <33!^ ±>±>- 

Acier natif (l/p) plkJ — ^ 

Jus de fer (i/p) vLf 2, 

Rouille - Safran de Mars (1/ p> jUJj o' ji*j) i 
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Ferrite -( Oxyde complexe de fer et 
Piece rapportee en acier 
Portion de fer 



Acier lamine 
Acier moule 
Acire etire 

Colcotar - Oxyde de fer 

Ecroui 

Laitier de fer 

Fonte 



Etireur 

Magnetite- oxyde naturel de fer 

Fer oligiste-( oxyde naturel de fer) 

Peroxyde de fer 

Etireuse 

Puddleur 

Puddlage 

Fer ecroui 
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